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ABSTRACT

GUII}ED NOTES IN TI{E PRE.ALGEBRA MATHEMATATICS CLASSROONI

Lynn C. Morris
September 13th, 2010

Action Research (EDC

SSd)

Final project

Students who attend an 8e grade mathematics class in the middle school at my district
and who are not placed in an accelerated class, are placed in Book 3 of MathThematics

(Billstein & Williamson, 2002,p.3%-a6fi. I have introduced guided notes forthe prealgebra classroom in an effort to increase 8e graders' classroom participation and
engagement and to improve content mastery of Pre-Algebra. This study was an effort to

understand

if the guided notes increase student's level of Ppre-Algebra mastery in my

classroom. I wanted to find out if guided notes increased participation and engagement
compared to those students taking their own notes.
Four key themes have emerged from the notes and test data, as well as the
student survey and sfudent interviews, They are sfudent success, student focus, notes as a
reference, and notes as an organizational tool. Recommendations based on the findings

include ways that I should modify the guided notes along with classroom instruction to
increase student success in the Pre-Algebra classroom.
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Guided Notes in the Pre-Algebra Classroom I

CHAPTER ONE
Introduction

It was in Ms. Beaver's seventh grade classroom that the idea of guided notes

as an

accommodation came to fruition. Ms. Beaver has eight years of experience
teaching

middle school mathematics. One day, she gave a sigh after grading a large
unit test and
said, "Here, look at this-" Asked what was going on she explained that she
started using
her version of guided notes in her seventh grade regular math class.

All of her end of the

chapter class test scores were up on average from three to seven percent. When
asked
she did anything else or

if

if

these 7ft graders were just a significantly talented group? She

said there was no real difference to which she could attribute the growth, just
the gurded

notes. When asked her if the chapter tests were the same between last year
and this year,
she also responded that the tests were

identical. Then, the question was asked as to why

and how she thought the notes made a difference in the student's learning.
She said she
observed that the kids were more actively engaged in the lesson on integers
and equations

when she used the notes. Ms. Beaver made the notes on one sheet of paper, folded
in
fours, with smaller print that encompassed the key concepts of the chapter. There
was
also room to write out one or two examples. She was definitely on to something
big.
The researcher for this project was a para-professional in Ms. Beaver's room
for
one class making accommodations for a student with a

disability. Because of this role,

guided notes immediately received recognition as a useful accommodation.
The different
technologies available for this student were familiar and this event sparked
an interest

of

using the guided notes as an accommodation for all of the students. This was
the genesis
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of this research project: assessing the benefits of using guided notes in the middle school
Pre-AI gebra classroom.

General Background
The researcher is a fairly new teacher who has changed careers from a computer
engineer to a mathematics teacher. Teaching started with two years of instructing
math at
a

junior high school in the eastern Twin Cities Metro area. There was a variety
of

classroom experience to include the traditional on-track classroom for middle school
students, a team-taught classroom, and two classes of at-risk students who were not

successful in the regular classroom. The special education teacher in the team-taught
classroom had several students on her case-load in the classroom. This caseload provided
an impetus to use the guided notes, universal in nature, by making the accommodation

available for all the students. The following instructional yeff was a part-time job
sought closer to home to be more available to the family. Two classes were taught, one
regular on track class, and one conceptual math class; a class for students that need
extra
help.
The school where the research for this paper occurred was at a Twin Cites middle
school where two classes of eighth grade Pre-Algebra were taught. The first class was
a
regular education class with two students, whose Individual Education
required a copy of the instructor's lecture notes. There were

2l

plan(Ep)

students in this class.

Two students were on IEP's, two students were of Latino descent, three students were of
African American descent, one student was from Africa, and the remaining students were
of Caucasian background. The second hour class was a conceptual class designed to
reach struggling students. There were a total of 20 students in this class. There were four
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students in this class that were on IEP's. There were also six students of Latino descent
and six of African American descent. One of the students was also an English as a
Second Language, or ESL

student. So, this class was very rich with diversity. In

addition, there was an educational-assistant in the room to assist those students on an IEp
per IEP guidelines.
Purpose of the Study

The purpose of this study is to assess the effects of exposing students to the task

of completing guided notes in the Pre-Algebra mathematics classroom. The guided notes
are designed to help the students take notes in the classroom. The research question
to be
asked

is: will the guided

notes keep the students engaged and better focused in class,

hopefully enhancing student learning? Ms. Sue Halvorson, a special education teacher

with over 25 years experience once said "If it is good for special education, then it is
good for everybody!" (personal communication, March 10, 2006) Taking her advice,
this
study

will

answer the question: Do guided notes truly make a difference in the classroom

for all students? This question has been brewing ever since i\{s. Beaver wondered what
the difference was with her seventh grade math students the year she first introduced the
guided notes to her classes (personal communication, October 5, 2004).

Guiding Questions
The guided notes were informally used during the first two years of teaching

Algebra and Pre-Algebra. This informal use was conducive to this researcher's decision
to conduct this project during the third year of teaching. During the initial years

of

teaching as well as time as a special education para-professional, two main themes have

continually emerged begging further study. The first and foremost is the theme of

Guided Notes in the Pre-Algebra Classroom 4
universal design of instruction. Universal design of instruction is designing the

instruction to reach all of the students and not target accommodations for a specific few
(Campbell, 2004, p. 168). Hence, any accommodation for a specific student that can be
universally used for all the students has been used in this mode. It has been frequently
noticed that modifications of instructional methods needed to be made for students with a

disability or a special need would also benefit a large population of the regular education
students

Obviously, some modifications used specifically for one student would not be
beneficial to eYery student. However, many modifications and simple technologies used

for special education students are in fact universal in rdesign and can be used by all the
students (Campbell, 2004, p. 168). While this achieves an accommodation required by

law for the one student, it also benefits other students who may have an undiagnosed
disability, or simply need extra support. Another benefit of using an accommodation for
everyone is that the student with the disability is not singled out, nor is undue attention
brought to the student. Many colleagues who teach middle school students agree that
these students are in their formative teenage years and do not always like having undue

attention thrust upon them when they are desperately trying to fit in with their peers.
The second theme that emerged was the benefits for students of using guided

notes. This theme was explored through the following questions: Did the guided notes
really assist the majority of students or just a few and why? Did the guided notes keep
the students focused better? Did the process of making the guided notes help the teacher

deliver better classroom instruction? Did the guided notes act as an organizational tool

for the students? Did the guided notes assist in teaching the students how to take notes?
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And lastly, for students with a special need, do the notes help the case manager and other
support staff effectively administer serviees to their student for greater student
achievement?

With closely related and multiple questions, the focus of this study had to be
narrowed. The primary question became: Do the guided notes, which started out as an
accofirmodation for a few students, transfer into a classroom wide instructional tactic that

will boost student achievement

and benefit many students in the Pre-Algebra math class?

The study also considered questions of secondary importance: Did the notes motivate the
students and give them more success in the math classroom? Did the students learn the

importance and skill of taking notes in the math classroom? And will the students
recognize note taking as a skill they should use in high school?

Limitat ions and Assumptions
This study was based on the

4l

students currently in the two Pre-Algebra classes

taught at a Twin Cities middle school. No other students at the middle school were

invited to participate in this study as no other classes were taught by the researcher; nor
was the researcher able to attend other classes for increased student

input. Test data and

notes were collected from these 41 students in the two classes taught. Student survey and

student interview responses were also limited to this group of students. Atl of the
students in the classroom participated in the surveys with only twenty seven students

participating in the interviews.
There are two assumptions that need to be stated. The flrst assumption is that
there is the need to take notes in the Pre-Algebra rnath classroom to increase student

Guided Notes in the pre-Algebra Classroom
understanding and retention of material. The second assumption
is thatthe students will
want to perform at the same level or better than they have in previous
math classes.

Significance of the Study
The findings of this research have the potential to modify
and improve the

curriculum, instructional practices, and methodologies used in
my classroom.

If

effective, the use of guided notes may result in an increase in student
achievement in the

two classes. AIso, students may be motivated to take better notes
in the pre-Algebra
class and understand the importance of note taking later in
their high school math classes.
These findings

will motivate the researcher to look at guided

notes at the high school

level and share the findings with my colleagues in the math department
as well as others
who may be interested.

B' Blackburn in Classroom Motivation (2005), states that "perception
is reality,,.
What this meant for this study was that if the students perceived
that their success

partially relied on the notes, then they would continue to use
them. Combining this
perception with test data to back up this claim, the students
would see that taking notes

would positively affect their test scores and they would continue
using notes in future
classes.

6
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CHAPTER TWO
Literature Review
This research study initially began with a student who had special
needs in a

middle school mathematics classroom. Accommodations and modifications
had to be
made for the student to achieve success in the classroom. During
that same time, this
student's math teacher noticed higher test scores from using an
abbreviated form

of

guided notes in the classroom. Putting the two concepts together
resulted in the use

of

the accommodation of guided notes in the classroom for all the
sfudents to increase
student success in the mathematics classroom. The following literature
review

will

encompass four main themes: universal design with assistive
technology; assistive

technology in the classroom as it relates to student performance; using
universal design

of instruction to make learning goals achievable by a wider range of
the student
population; and the benefits of using assistive technology in
the universal instructional
design format in the classroom.

Background in (Jniversal Design and Assistive Technolog,,
The idea of (Jniversal Design, (IJD) is relatively new. Universal
design was first

introduced in the field of architecture by Ron Mace

in lg97 as a way to define the

movement toward general accessibility of newly erected structures
to address the varying

abilities of its patrons (Campbell, 2004, p. 1 70-173). IJD offers the greatest
use of
products and environments to be usable by all people, to the greatest
extent possible. The

wheelchair access ramp is aprime example of UD. The ramp was
initially designed for
use of patrons in wheelchairs. The lack of specialized design quickly
let to a wider range

of use from mother's with baby strollers, rollerblade users, citizens
with canes, to grocery

7
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carts, and others. From its humble beginnings in the architectural field,
UD has spread to
other fields such as edueation. {Jniversat Design
for Learning {TJDL) is addressing

universal design of curriculum to include various students with disabilities
and learning
styles as well as addressingthe needs of all learners (Campbell,2004, p.
I TA-fi3).
Therefore,

IIDL is an application of IID that is of utmost importance to educate a full

range of students in the classroom while leaving no child behind. Universal
design in

learning is exciting because it will remove barriers to access and learning for
all of our
students with or without disabilities.

Assistive Technolo,,gy (AT) will always have a role in the education of learners

with disabilities (Hitchcock & stahl, 2003). Assistive technology is defined
by IDEA
'97, (Boehner & Castle, 2005, p. 4), as follows.
The term assistive technology means technology designed to be utilized
in an
assistive technology device or assistive technology service. Device and service
are also defined:

Assistive technology device: "The term assistive technology device means
any
item, piece of equipment, or product system, whether acquired commercially,

modified, or customized, that is used to increase, maintain, or improve functional
capabilities of individuals with disabilities" (p. 4). Assistive technology service:
"The term assistive technology service means any service that directly
assists an

individual with a disability in the selection, acquisition, or use of an assistive
technology device" (p. 4).
Universal design and assistive technologies are emergent topics in secondary
pedagogical circles (Campbell, 2004,p. 170- 173). The importance
of using the

8
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technologies is underscored with the No Child Left Behind legislation, the burgeoning
special education population of our schools, and the incredible impact state and national
testing has on our states, school districts, communities, schools, teachers, and, ultimately,
our students. This impact will only increase (Hasselbring & Bausch, 2005, p. 7Z-7$.
Therefore, implementing universal design of assistive technologies in the mainstream
classroom will assist the teachers and education teams in reaching their goals of student
SUCCESS

One such universal design of an assistive technology can be found in student

notes. Students who take accurate notes during a class lecture are more likely to perform
better on subsequent tests covering the information than are students who simply listen
to
the lecture and read the text (Hamilton, Seibert, Gardner,

& Talbert, 2000, p. 133). The

range of note-taking skills may vary greatly across the students in any classroom.
Because students with Learning Disabilities

(LD) are more likely to have poorer

note_

taking skills than their non-disabled peers who do not have learning problems (patterson,
2005, p. 311-320), these students may have less classroom success than their nondisabled peers. This skill deficiency places students with learning problems at a higher

risk for school failure. Since the typical secondary math classroom utilizes whole-class
instruction for the lecture with a chatkboard or an overhead projector, students are
expected to take notes on important facts which can ultimately be used to prepare for

quizzes and tests (Patterson, 2005, p. 311-320). Any deficiency in note taking could
then

affect the positive outcomes of learning a specific concept. Therefore, students will
benefit when taking better classroom notes.
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Guided notes can be defined as "teacher prepared handouts that 'guide' a sfudent

through a lecture/discussion with standard cues and prepared spaces in which students
can write the key facts, concepts and/or relationships" (Patterson, 2005, p. 3l l-320).
Since note-taking can be a difficult task for some students, particularly those with

disabilities, the use of guided notes can give students a standard set of notes for future
reference as well as eliminate the possible frustration, lack of motivation, and off-task
behaviors that may exist due to poor note-taking skills (Patterson,2005, p. 311-320),

While various teaching strategies may be addressed to improve student success in the
classroom such as accessible syllabi, study objectives, frequent tests, remedial activities,
study guides, guided notes, and response cards, (Tincani,2004,p. 128-132), this study

will focus only

on the guided notes strategy to improve student performance. In this

study, guided notes are seen as an assistive technology device developed through the

principles of universal design.
A s s i s t iv

e T e c hn ol o g,, and

St

udent P e rfo rman c e

The American Disabilities Act of 1990 required that assistive technology be
addressed for each student on an

IEP. With approximately

10 percent of the students

receiving special services, assistive technology can act as a lifetine to students with
learning disabilities (Hasselbring & Bausch, 2005, p.

7}-7fi.

Because children with disabilities are receiving their education in more inclusive

settings, the pace of learning leaves no margin for falling behind (Weikle & Hadadian,
2003, p. 181-186); assistive technology provides a bridge to keep children with learning

disabilities on pace with their peers. Several investigators are studying the effect

of

technology on learning with young children who have special needs, by providing AT
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accofi]modations at the earliest stages possible. Their studies show that when intervention
is delayed in any way or is not provided with enough intensity, the effects on literacy can
be devastating (Weikle & Hadadian, 2003, p. 18l-196).

Using assistive technology in the classroom increases the frequency of assignment
completion and contributes to improved motivation (Quenneville, 200 L, p. L6T-170).
Assistive technology can compensate for barriers associated with difficulties in reading,

writing, mathematical reasoning, and problem solving, and can enhance cooperative
learning activities, increase student participation, decrease frustrations and, in some
cases, make the student feel more accepted by his peers (Patterson, 2005, p. 311-320).

Overall, assistive technology contributes to improved academic achievement.
Universal Design of Instruction and Achievable Learning Goals
for a Larger population.
Rose, a leader in the use of assistive technology, said as "universal design

for

learning becomes viable and pervasive, assistive technology will no longer be required to
make up for inadequacies in curriculum" (Campbell, 2004,p. 167-173). Just what does

this rnean? This means that teachers should not restrict the use of assistive technology to
those students who are being serviced by an IEP; rather teashers should make the

technology available to all individuals, regardless of any disability. This does not mean
that very specific technologies, such as optical light readers or wheelchairs are made
available to all students without a need, but rather, technologies that can be implemented

universally into the curriculum should be for the benefit of a wide range of students.
The importance of using universal design and assistive technologies is
underscored with the I/o Child

Lrfi Behind (NCLB) legislation. With

an increasing

population of students struggling in public schools and an increase in state testing and

Augsburg College Library
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graduation standards, schools must embed universally designed assistive technologies in
the curriculum to reach the diverse spectrum of learners found in today's classrooms.

Universal design for learning looks not to the student but to the curriculum itself,
The underlying assumptions are that by using flexible media, options can be embedded

within the curriculum so that adjustments may be made to meet the needs and preferences
of each learner (Hitchcock & Stahl, 2003,

p 4)

Campbell reinforces the flexibility

of

curriculum when she states that students possess a variety of Iearning styles and faculty
members should consider the value of allowing students (with disabilities) alternatives

that are congruent with their learning style (Campbell, 2004 , p. 167-173). This built-in

flexibility reduces, but does not eliminate the need for assistive technologies. The goal

is

to reach all learners in a universally designed curriculum, allowing for various assistive
technologies as needed.
Using Assistive Technolog,t in the Llniversal Instructional Design Format in the

Classroom.

There are a number of elementary learning principles with respect to assistive
technology that can be applied universally, such as reading, writing, organization, note-

taking and others (Campbell,2004, p. 167-173). Since approximately one out of every

six,

students in schools across the United States cannot benefit from traditional

educational programs due to a disability, (Campbell, 2004 , p. 167-I73), it is imperative
that technology be selected that can be used with a wide range of learning styles to reach
as many learners as possible. This is

efficient and cost effective for the teacher as well

the educational institution. Because universal design makes room for users of all

abilities, varied intelligences, and varied ways of learning, the teacher will provide

as
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multiple and flexible options for engagement, hopefully, increasing the likelihood that
students

will

reach their potential and achieve their goals according to National Center

On Universal Design for Learning (2009).
Benefits of Guided Notes Technolog,,

K. Patterson, (2005) states that the use of appropriate interventions is a critical
component of educating students, particularly African Americans in special education.

Tincani, (2004) supports this with'lhere is a positive relationship between academic
achievement and active student engagement.... Guided notes solve the problem of what

to write and how to organize information". D. Campbell states that although most
students find note-taking invaluable to their learmng, some learners are unable to both

listen to the instructor and take handwritten notes (Tincani,2004,p. 128- l3Z). Since
guided notes are more accurate and organized, sfudents are better able to prepare for
quizzes and exams. The guided notes provide a complete set of notes to all ofthe

students. The notes can be universal and flexible in design to meet the needs of various
learners in the classroom. The guided notes used in this study were constructed by the
researcher, exactly following the content in the textbook in an outline

format. Aside from

assisting the students, the guided notes also have other benefits. They have provided

instructional assistance in developing lesson plans, made available a copy of the lesson
notes to case rnanagers, and kept the case managers abreast of the curriculum plans in the

classroom. The notes have assisted students who were absent to make up late
assignments and the notes have helped with organizing and revising curriculum. The
notes have even helped develop and use instructional strategies based on student

achievement.
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There are also potential down sides to the guided notes. One
is the time required

to construct them. Teachers report that building the notes takes
about
chapter (Lazarus

I

vz

to 2 hours per

& Spring, Ig96,p. 36-a1). However, this time is not excessive

considering the re-usabilrty of the guided notes. Another potential
downside is the

additional instructional time needed to model and train the students in
their use.
However, the value of using the guided notes (increased student performance)
outweighs
the extra initial instructional time needed to implement them. Another possible
downside
is that does the universal design of the guided notes fit the different
learners? Should the
notes be modified to

fit

each of the learners? Teacher construction time is not conducive

to this when this differentiation can be addressed by teacher instruction
in the classroom.

Finally, minimal teacher training exists in using the guided notes effectively.
Teacher
training could include explanations to interested teachers on how to use
the notes, how to
develop them with the teacher's instructional manual, and modeling
the notes for the
interested teacher if necessary. Teacher notes are embedded in the Book
Three Teacher,s
manual used in the Mc Dougal Littell curriculum (Billstein, & Williamson,
200 Z, p.3g3466).
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CHAPTEB THREE
Methodology
Sett

ing and

P

art icipants

The students who participated in this study were students attending a diverse
suburban middle school in the Twin Cities Metropolitan Area. The school serves grades

five through eight. The researcher was a part time teacher at this school and taught two
classes of eighth grade Pre-Algebra. The researcher is part of a middle school team that

currently employs the looping system. The looping system keeps the students with the
same teacher in four core subject areas of math, social studies, science, and English.

Therefore, these eighth graders have been with the same teachers their seventh and eighth
grade school years. The researcher was a new math teacher to the school replacing part-

time teacher who taught two sections of regular eighth grade math.
The participants in the study ranged from 13 to 15 years of age; all were placed in
the eighth grade within the middle school scenario. The students were from various
socio-economic backgrounds ranging from very affluent to those participating in the
assisted meal programs. The students also hailed from various cultural backgrounds

including Caucasian, Latino/Hispanic, African-American, and immi grants from other
countries with English as a second language. Households in the study ranged from the

traditional two-parent households to single-parent and blended households. There were

five participants with various academic accommodations, either Individualized Education
Plans (IEP's) or 504 plans (Individual modifications for those who do not qualifu for
IEP's under current state and federal guidelines).
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The first hour class was a regular class for Pre-Algebra. There were two students

in this hour on an IEP, both had an accommodationto receive a copy of the guided notes.
The second hour was a conceptual Pre-Algebra class. This class was designed to go at a

slightly slower pace with modifications in curriculum, homework, and frequency of tests
and quizzes. The students in the conceptual class may have been placed in this class for a

variety of reasons. For example, there were two students for whom English was a second
language. This class was designed to go slightly slower allowing for their English skills
to develop while continuing with their math skills. There were some students placed in
the class who have quite high tulath Aptitude Placemerur (IMAP) scores, but have not been
successful in previous math classes due to homework completion issues. There were
some students placed in the class who had lower MAP scores and who struggted

with

math. However, they were diligent workers who got their assignments completed on
time but required extra assistance. Finally, there were some students who struggle both
behaviorally and academically, and were placed in the concepts class. Six of these
students received assistance from the Area Learning Center

(ALC) The ALC

provided

funding for these struggling students to attend a study skills class at the end of the day to
assist them with organization and homework completion.

No students were exempt from taking notes. The students had to either take their
own notes or use the guided notes as part of a class assignment. Also, the daily quizzes
and mid-module tests were not optional and all students had to participate. The student

surveys and student interviews were optional and the students volunteered to participate

in these events. Because student participation was voluntary not all of the students chose
to participate. The educational assistanl (EA) also volunteered to participate in the
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survey and interviews. She had been employed as an EA with the district for seven years
and knew all of the students by name, due to being part of the team that looped

withthe

students from the previous year.

Framework
Mixed-methods research designs, according to G. Mills (2000) in his book

"Action Research

- A Guide for the Teacher

Researcher" are studies that combine the

collection of quantitative and qualitative data in a single study. Attion research, Mills
goes on to define, is any systematic inquiry conducted by teacher researchers, principals,

school counselors, or other stakeholders in the teaching/learning environment to gather

information about how their particular schools operate, how they teach, and how well

their students learn (Mills, 2000, p. 4-8).
Quantitative research typically focuses on controlling a small number

of

variables to determine cause-effect relationships and/or the strength of those
relationships, while qualitative research uses narrative, approaches to data collection to
understand the way things are and what it means from the perspectives of the research

participants (Mills,2000,

p 4-8).

Both methods of research are equatly valid and have

strengths unique to each approach. Quantitative research is often used to report on a

conclusion that can be generalized to a larger population, whereas qualitative research is
used to take action and effect positive educational change in the specific school

environment that was studied (Mills, 2000, p. 4-8). This study has used quantitative data

in the form of percentages to describe student performance on quizzes. Results were not
analyzed for significance and do not generahze beyond these students.
Qualitative data

from student interviews and surveys supplement the quantitative information.
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Ju[aterials

Teaching materials included in this study were the MathThematics Book 3

textbook by Rick Billstein and Jim Williamson., published by McDougal Littell Z00Z

(Billstein & Williamson, 2002, p. 393-466), the Guided Notes for Module 6, shown in
Appendix 1, Student Interview Form, shown in Appendix 2, and Student Survey Form,
shown in Appendix

3. Included is a sample quiz from Module 6, shown in Appendix

and the Module 6 Binder sheet with all of the assignments and vocabulary, shown

Appendix

5. Because the font and binding requirements

4

in

for this paper are different than

what was handed out, the materials included in the appendix section are not to scale and
have extra blanks removed to reduce space and paper waste.

A set of guided notes (GN), was provided to the students at the beginning of
Module 6 (See Appendix 1). The guided notes followed the MathThematics textbook
exactly in an outline format. Instructions on how to

fill in the guided notes was given and

reinforced throughout the lessons. Students were also instructed how to change and
personalize the notes for their own understanding. The students were able to follow
along with the notes during the classroom instruction and

fill

in the blanks and examples

in the notes as they deemed important. If a student chose not to use the guided notes, the
student was still expected to take their own notes (ON) during the classroom instruction.
Surveys were given to each student and my educational assistantatthe end of the

mid-module 6 test. This was a logical stopping point. The surveys encompassed nine
questions. The questions centered on whether the student elected to use the guided notes
or use their own notes. If the student used the guided notes, then the student was asked
several more questions. "Why did you choose to use the notes?, What did you like and
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dislike about the notes?, Did the notes help you?, Would you use the notes again?, Did
you do beffer in math class this year than last year and what do you think the difference
was?"
Student interviews were also conducted with students in the class. These

interviews took place near the end of the study. Notes and data transcribed from the
interview were collected. The interviews were a final type of material used in this study.
This study used various forms of materials from notes, to performance quizzes and tests
to surveys and interviews to collect research data.
These interviews took place before school or during homework time at the end

of

class' These interviews were centered on the student's perception of the value of the
guided notes and if the guided notes benefited the student in any way. These interviews
usually lasted five to ten minutes and followed the format set out as described in the

Institutional Review Board document previously submitted. A copy of the Student
Interview form is also included in Appendix 2.
The interview portion of the study went smoothly with minimal intemrption to
classroom routine. Volunteers were recruited from my class that had already filled out
the consent

form. It was explained to them that this

was optional and would take place

before school during homeroom time or at the end of a class period during work time.
the students came in before school, these interviews were scheduled in student pairs so
the students would feel more comfortable. The student interviews took place before
classroom instruction. The sfudents seemed eager to participate. There were a total

twelve student participants in the interview process. While the interviews had short

of

If
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open-ended questions the students could iurswer with minimal responses, many responses
received paralleled the survey responses.
Procedures
The study took approximately two and half months to complete from mid January
2008

- March 2008 The quantitative data portion

employing the use of the use of guided

notes during lecture, administering the quizzes and tests, and taking field notes,
encompassed approximately five weeks. Spring break occurred during this five week

span. Following this portion of the study another break from daily teaching ensued for
the State of Minnesota lvfeasurement Comprehensive Assessment tests (MCA's), given in

both reading and math. These tests took place over a two week time span. Regular daily
instruction did not take place during this time and projects and alternative assignments
were given as students who were normally in my class were placed elsewhere due to IEp
or ESL guidelines.

Six mini quizzes were given, one each after the completion of a section from the
chapter module. The quizzes were generally two to four questions and were very similar

to lecture examples given during class. These problems assessed whether the student
mastered the objective being taught in the lesson. The quizzes were administered at the
end of the hour or the beginning of the next day's period. The quizzes were collected and
graded based on a five point scale for each

quiz. The scores were recorded. The results

are listed in the Findings chapter following the conclusion of this chapter.

The student notes were collected and graded on completeness. The notes were
either the student's own notes, guided notes, or a combination of both. The student notes
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were scanned for key concepts and completeness. Grammar and neatness was not taken

into account for a grade, just the math topic content.

Additionally, a mid-module quiz and end of module test scores were also
recorded for each student for further analysis. Field notes were also written down in a
notebook by the researcher to offer further data and opinion if needed.
Surveys were a planned event of the quantitative analysis portion of the research
and given at the end of the instructional module when tests were complete. Surveys were

retrieved from over 25% of the participants as well as from the educational assistant in
the classroom.
The surveys were kept anonymous to ensure student participation and to assure
the students that no repercussions against their grade or the teacher-student relationship

would suffer because of any possible negative comments towards the teacher about
guided notes. The surveys were collected in chair-row order as papers have been
collected throughout the year so the surveys could be identified if need the need arose,

which did not. Some students did choose to put their name on the surveys, possibly out
of habit or intentionally, however, this was not required or needed.
The student survey about taking and using notes was given at the beginning of a

class- This survey was not optional as the students were expected to take notes during
classroom instruction regardless of whether the student was using the guided notes or

their own notes. The survey questions were fully explained and the students then had to

fill

out their responses. Some students had questions. These questions were then

answered. When these students were done completing the survey, the surveys were

collected. The students then wanted to tatk about the surveys. Classroom time was
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allocated for this as genuine interest was displayed. Questions were entertained and field
notes were recorded of their responses on a separate green.survey sheet.

Following the surveys, student interviews took place before school or during
homework time at the end of a class. These interviews were centered on the student's
perception of the value of the guided notes and ifthe guided notes benefittedthe student

in any way. These interviews usually lasted five to ten minutes and followed the format
set out as described in the Institutional Review Board document previously

submitted. A

copy of the Student Interview form is also included in Appendix 2.
Volunteers were recruited from class that had already filled out the consent form.

It was explained to them that this was optional and would take place before school,
during homeroom time, or at the end of a class period during work time. If the students
came in before school, their interviews were scheduled in pairs so the students would feel

more comfortable. There were twelve student participants in the interview process.

Role of the Researcher

My role in the research process was to gather both qualitative and quantitative
data to understand the role guided notes played in the classroom

(Mills, 2000, p. 4-B)

Initially, before any classroom lecture was done, consent forms were handed out to all of
the students. This was a relatively easy assignment. F'requent reminders were given to
the students for over a week. Many consent forms were redistributed to the forgetful

students. When this task was complete, the guided notes were handed out and the lecture
of Module 6 began. The data collection took over a month to cover Module 6 due to
Spring break, conferences, and staff development opportunities and requirements.

m

ZZ
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The student suryeys and interviews required another month due to MCA testing

which took up to four full weeks of the quarter due to a review section and proctoring.
When the surveys were complete, the responses were grouped by question. Each
question had each individual response listed under each question.

Data Collection Strategies
Student safety was of utmost importance in this study. Discussions regarding the
consent form took place with the students over two days. The consent form fully
explained the study and any risks of participation to the student. Signed consent forms
were received after everyone understood and agreed to the terms and conditions of the

study. Finally, all participants were told prior to consent that they could withdraw from
the guided notes study at any time with no negative effect on their relationship with the

middle school, Augsburg, or myself. Pseudonyms were used when quoting or
referencing students to assure anonymity.
Data was collected in two main forrnats: quantitative and qualitative (Mills, 2000,

p 4-8).

The quantitative data included collecting the student's notes and grading them on

completeness. Daily quiz grades on lectures as well as the larger mid-term test grade at
the end of the study were also recorded. The qualitative portion of the data consists

of

two forms of data, the paper survey distributed to the students and the interviews that

followed a prescribed script which included open ended questions at the end.
Field notes were also taken and typed after the lecture to lend credibility to
comments made from the surveys and interviews. Field notes were simply the
researcher's (my) interpretation of what transpired during a class from an objective
perspective as possible. As many details as possible were noted in the field notes. This

Guided Notes in the Pre-Algebra Classroom 24
was done to determine if the behaviors observed matched the perceived behaviors of the

participants. What the students hear a teacher say and what a teacher has really said may
not resemble what actually transpired. This is what makes teaching so challenging and

why the guided notes are so important.
The interviews were held in the classroom either before school or during
classroom time at the end of the period during work time. The interviews were not
recorded, however a script was followed. The responses were easily able to be
transcribed to the interview sheet for each pair of interviewees. Because the surveys had
already been taken, the interviews, while important, paralleled the survey questions and

left the participants the opportunity to ask any questions and make any additional
comments. A few interview discussions did lead the researcher to ask the students if they
would use notes next year when they were at the high school. This was done to
determine if the students thought their notes an#or the guided notes were useful.
Data Analys is Strategies
The data analysis process began once the data was collected. The field notes,
quizzes and tests were able to be completed by the students before the onset of the MCA
tests, but the interviews were conducted several weeks after the quantitative portion

of

the data was collected. The field notes were typed up frequently and reviewed as the
study took place. The field notes were not coded.

A spread

sheet was organized listing each student's name along with eight

columns. The first column was the consent form, if the studentfurned one in. The
second column was labeled guided, to identify

if the student used guided notes. The third

column was labeled own, to identify if the studentusedtheir own notes. Sometimes, both
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boxes were checked, indicating the student used both. The fourth column was labeled
quizzes and contained the daily quiz score total for the student. The fifth column
was the
survey use/notes question on the mid-module quiz. Tlus question asked the student

if

they were actually using the guided notes or their own notes. The next column had the
Module 6 test score followed by the student's notes score. Some students, due to the
lengthy time lapse between taking notes and turning them in, had lost their notes or
some

portion of their notes.
From this table quiz and test scores can be compared with the students using the
guided notes, their own notes, or a combination of both. Comparing the quiz
and test
scores to the completeness of the notes was also made. Unfortunately, even though
students were observed taking notes during lecture, there was not a 100% turn in rate

of

the student notes. Hence, this comparison might not yield as much insight as was

initially hoped for. Many middle school students traditionally have organizational

issues

and lose their notes. Analyzing the quantitative data, a cause and effect relationship
can
be established between the guided notes and the test scores

(Mills, 2000, p 4-B)

The data from the surveys proved an organizatronal challenge at first. After
reading over each of the surveys, the responses were then grouped in a notebook under
the question it answered. Once all of the responses were separated onto viewable pages,

four common themes emerged. This data analysis strategy to discover theory from the
data is called grounded theory as defined by Glasen and Strauss ( 1967). Glasen
and

Strauss (1967) go on to say joint collection, coding, and analysis of data is the underlying

operation. The generation of theory, coupled with the notion of theory as process,
requires that all three operations be done together as much as possible. With this said,
the
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data analysis strategy

will involve a combination of grounded theory with facts

intertwined continually to validate the findings (Glasen

& Strauss,

1967 ,p. l -a3).

Achieving Validity
Perceptions of this project, as a teacher and researcher, inherently
have some
biases or this project would not have been taken on with as much passion.
The biases

are:

1) the researcher believes that guided notes assist

in making students more

successful and 2) the lack of taking guided notes or any notes reduces
student success in
the classroom. The field notes and journal entries have kept the biases
from over-

influencing the project but the biases are understandably there. Because
biases will be
present, the test and quiz datacorrelated to using the guided notes
and how complete the
notes were provide a numerical non-biased comparison.

After reading the instructions for the surveys together with the students and
answering student questions, the surveys were administered and answers written
in the
student's penmanship. The quotes from the surveys are copied exactly
as the students
had written, including grammatical errors. The interviews were conducted
from

volunteers. The participants were told they did not have to participate and
could change

their mind at any time without penalty. Because the questions were brief and
familiar to
the survey, the responses were written as close to verbatim as possible without
changing
the intended meaning.
Research Design
The research design was two-fold in purpose. The quantitative portion
of the
study was desi$Ied to add a measure of validity to the researcher as well
as to the
sfudents to show whether the guided notes were useful. Because perception
is reality to
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this group of middle school students, (Blackburn,2005, p. BB-109), the actual
quantitative data will reinforce student the perceptions that the guided notes were
assistance.

of
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CHAPTER FOUR
Findings
Findings
This chapter discusses the findings from four sources: the qui/test data, the
guided notes or own notes assignment, the student surveys, and the student interviews.
The field notes, while taken and analyzed, only served for reflective pu{poses and a check
on data collected. These findings, from the four sources,

will

address the pending

question "Should a teacher use the guided notes". The findings will be grouped into four
key themes that emerged from the data: 1) Student Success or Achievement, 2) Focus, 3)

Organizational Skills, and 4) Reference. Because the classroom teacher is ultimately
responsible for classroom instruction and environment, the findings of this study
serve to determine

will

if the guided notes augmented this mathematic teacher's instructional

delivery.
The quantitative portion of the study focused on success as defined by student
achievement on quizzes and tests. The other key themes cannot be supported by

quantitative data. Quizzes and test scores will be considered a success if a student
received a B (80%) or better. Less than a B (< 80%)

will not be considered a success.

There were four categories in which a student could have been grouped. Guided Notes,

GN, group contains students who exclusively used the guided notes. Own Notes, ON,
contains the group of students who exclusively used their own notes. Mixed notes, is the
group of students who used a combination of GN and ON. The last group, Not

Participating, Not Particp., is the group of students who either chose not to participate in
the study by volunteering their information or students who did not annotate if they were
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taking any notes or not. While the percentages are given for quizzes and tests, trends will
only be summarized as the number of students in the sample is very small. Total Notes
was not chosen as a column in the table as all students were expected to participate in
some fashion of note taking during the lecture. Eight students turned in guided notes
out

of 21. Of those eight, one half of the guided notes were complete with the other half
incomplete. With a month long instructional period from beginning to end and a spring
break included, this is not unusual. The second hour's conceptual class's guided note

turn in rate was even lower with only five students turning in guided notes and of those,
only one complete. The field observations indicated the students were taking notes during
instruction on a daily basis. Hence, this turn in rate is unusual.
The following table illustrates the first hour data for quiz scores:
Research

Project

Hour

Quiz Scores

1

GN

H.1.QZ > B
% Class
Total
H-1 QZ<B
% Class
Total
Total

- Notes

Quantitative

Data

ON - Own
Notes

Mix Notes

Not Particp.

Total

7

6

1

3

17

33 3%

28.6%

4.8%

14.3o/o

81.0%

2

0

1

4

9.5%

0.0%

4.8o/o

4.8o/o

19.0%

I

b

2

4

21

1

For first hour, approximately 33% of the students were deemed successful at
achieving a B grade or better while using guided notes compared to 28.6od using their
own notes. I .5% of the students fell below the B level using the guided notes compared

with none of the students falling below the B level using their own notes. From this
table, it is shown that more students achieved a B grade level of success using the guided
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notes. This B level of success continues with the test score dataas shown in the
following table for student test scores in first hour.

Research

Prolect

Hour

Test Scores

1

GN

- Notes

H-1 Tst > B
% Class
Total
H-1 Tst < B
% Class
Total
Total

Quantitative

Data

ON - Own
Notes

Mix Notes

Not Particp.

Total

b

4

2

2

14

28.60/o

19.0%

9.5%

9.5%

66.7%

3
14.la/o

2

0

2

7

9.5%

00%

95%

33.3%

I

6

2

4

21

The test score data table shows that using the guided notes first hour, roughly
29% of the students scored a B or better on their tests compared to I 4.3%of the students

who scored less than a B. 19% of the students who took their own notes scored B's or
better on tests compared to

9. 5o/o

of the students scoring less than a B. The mixed notes

group was only represented with 9.5o/o, or two, sfudents succeeding with a B or better.
There were no students who scored less than a B. The Not Participating group was

evenly split with two students scoring a B or better and two students scoring less than a

B. Overall, 57.1% of the students

using some sort of notes scored a B or better compared

to roughly24% of the students scoring less than aB when employing a note-taking
strategy.

The conceptual class, second hour, achieved similar results for quiz ssores as shown in
the following table.
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Research
Hour 2

Project
Quiz Scores
GN - Notes

H-2-QZ > B
% Class

Quantitative

Data

ON - Own
Notes

Mix Notes

Total

7

1

0

2

10

35.0%

5.0%

00%

10.0%

50 0%

Total

H-2QZ<B
% Class
Total
Total

Not Particp.

1

0

4

5

10

5.0%

0.0%

20.0%

2s.o%

50.0%

I

1

4

7

20

The percentage of students who achieved a B grade level with the guided notes
was greater in second hour than those who used their own notes compared to first
hour.
Therefore, using the guided notes for quizzes resulted with more students academically
successful at the B grade level than those who did not use the guided notes. Again,

similar results ensued for the test taking category, for the conceptual students second hour
as shown in the

Research
Hour 2

following table.

Project

Quantitative

Data

ON - Own
Notes

Mix Notes

Test Scores
GN

-

Notes

Not Particp

Total

H-2 Tst > B
% Class
Total

o

1

2

1

'10

30.0%

s.0%

10.0%

5.0%

50.0%

H-2 Tst < B
% Class
Total
Total

2

0

2

10.0%

00%

10.0%

6
30.0%

s0.0%

I

1

4

7

20

10

3l
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Second hour had30o/o of the students achieve a B or better using the guided
notes

compared with 10% of the students in the class earning less than a B. 5% of
the students

who took their own notes earned a B or better compared with no students earning less
than

aB.

The mixed notes category was evenly split with rc%of the students earning
a

B or better and 10% of the students earning less than a B. The not participating
category
showed only one student earning a B or better that did take notes compared to six
students ,

ot 30Ya earning less than a B when notes were not taken. This conceptual class

was evenly split again as ten students scored a B or better compared to the other
half who
scored less than a B. Students in the conceptual class of the test category were
more

successful scoring a B or better when some form of note taking was employed.

The last table indicates group totals

GN

all >B

%all >B
all <B

%all <B

success

-

ON Own
Notes
26
31.7%

Notes

Mix Notes

Total Particp

12

5

43

14.6a/o

6.1olo

52.4a/o

I

2

7

17

9.8%

2.40/o

85%

20.70/,

Not Particp

I

9.8 %
14

17.1

o/o

52-4% of all students took some sort of notes and achieved aB grade level

of

while 20.7% of all students took some sort of notes earned less than

26,9%

aB.

of the students chose not to participate or had no notes at all. From this population, g.g%
of all students did not participate in note taking and scored a B or better while t7.l% of

all students did not participate scored less than

a B.

Four key themes emerged regardingthe use of the guided notes. They are Student
Success/Achievement, Focus, Organization, and Reference. Student success has been
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described quantitatively using tables. Next, the four key themes will be described

qualitatively from the findings in the surveys and interviews.
S t ude

nt

Suc c e s s /A c hiev em e nt

The quiz and test results suggested a positive correlation between taking notes and
student achievement. An even stronger correlation was suggested when the students
employed the guided notes. This was echoed in the surveys when one student wrote,

"They, (guided notes) helped me get some of the problems on the quiz" and another
sfudent wrote,

"I thought they helped me understand math easier." Still another

student

pemed, "I chose thern because I knew that the info you wanted us to know was on those
notes."

While most of the comments written about the notes were positive, not every
student chose to use the notes. One student wrote,

"I don't use them,

and I get confused

by the guided notes.", even though step by step instructions on how to use the notes was
given when the guided notes were first introduced. Another student wrote, "They

kill

treesl" in reference to the paper waste with the guided notes.
During the field observations, it was noticed that a few of the outstanding
students chose not to use the guided notes but preferred to take their own notes. Their

own notes, when they were turned in, were well organized and absolutely complete in
content from the lecture. This, however, was limited to a select three students out of the

total student population. By turning in the notes, these students showed they were well
organized and knew how to take notes. This was the exception rather than the rule.

Many of the notes turned in had only small portions of the notes put on the board and
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overhead. These incomplete notes covered less than one half of the information delivered
during instruction that was put on the board or overhead.
Focus
The focus theme also parallels classroom management. This turned out to be a
surprise for the researcher. From the field notes, it was noticed that when the lecture
incorporated the guided notes and manipulatives, there were fewer classroom
management issues and the sfudents were more focused and participated in the lesson.
One interviewed student responded that "the notes gave me something to do and my mind
wandered [ess". Another interviewed student concurred when she said, "It was kind

of

fun because I wasn't sitting doing nothing. I had something to do." While, a third
interviewed student said, "they helped me like focus on whatever we were doing,
otherwise I would day dream." The field observations supported these comments.
The researcher's observations indicated that the majority of the students were

taking notes during the lecture. However, not all students took notes. It was observed
that only a handful of students in each class were not taking notes. Talking with two of
these students later revealed several different reasons they were not participating in class.

One young student transferred to this school against his

will

and wanted desperately to

move back to his old school on the West Coast. He knew he did not have to do anything

in this math class and he said he would be placed back in a higher math class at his old

school. His perception was unfounded

as

this did not turn out to be the case. However,

not taking notes was a motivational and control factor for him, not ability based. Another
student responded later in conversation that he did not take his medication on a regular
basis and his actions, due to his disability, interfered with his ability to focus in the class.
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Hence, his notes on a daily basis, were either incomplete or nonexistent. These were

similar outcomes for two other students in the other class as well.
Other students that did not take notes during the lecture were noticed to be
frequently drawing, doing other homework, or just sitting with a blank stare. The few
students that did not take notes and were not trying to do other homework, were known to

be struggling students that had difficulty focusing. The tield notes do not support more
data or answer the question of why this was happening, they only confirm this

observation. However, this phenomenon warrants further investigation as the
instructional methods used were not meeting these student's needs. Also, possible and
more likely, the teacher-student relationship was not as comfortable at this time to seek
out more answers. Fortunately, this non-participatory group was a limited population.
The researcher continues to reflect and seek out additional strategies to reach more

students. The population of students who did not take any notes did not perform
successfully at a B grade or better.

To sum up this section on the theme of Focus, the students who were focused,
participated, and took some sort of notes, did better in class and had less behavior
management issues than those who were not as focused.
Reference

Another theme that emerged from the surveys, interviews, and observations was
that the students indicated they used the notes as a reference for future study. One girl in

first hour said, "they helped on the quizzes because I had something to refer back to in
case you

(I) forgot." A different girl interviewed from first hour agreed when

responded with,

she

"I had stuff I could look back (at) and it helped me." A third girl from
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first hour concurred when she wrote, "I could go back and look it up and do better on the

test. I could sfudy from them." Another student in the survey wrote, "They explained
things I didn't know" which is referencing the notes in a more positive way. A few other
students also wrote that they would use the notes to study for the tests and quizzes

indicating value to this process.
The educational assistant summed it up when she thoughtfully explained,

"I feel

using the guided notes made me feel like I was getting the information YOU the teacher

thought was important for me not to miss." She went on to write that the "notes were a
good reference when learning and doing something new or refreshing a memory on
something I haven't done in awhile. (It) helps when studying for a test." She also
mentioned that she had used the notes as a teaching aide for the students when they asked
her questions. She said she could look up the problem or concept in the notes, and guide

the student in figuring out the answer to the problern from the notes.
However, the notes were not as successful for every student who tried to use them
as a reference. Several students either wrote and one student said during the interview,

that the notes were "too confusing" to use. Only one student specifically wrote they were

too confusing to study from, as a reference tool. This type of response brings up the
question of why the notes were too confusing and if the students possessed enough prior

knowledge. This study did not explore this question.
Organization
The last theme to emerge was one of organization. Approximately twelve
comments stated that the notes, " helped me keep organized", "It's nice that it's

organized", "I could keep up longer and faster", and, "I chose to use the guided notes
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because I thought

it was easier to do and use... everything was there and I could keep

up." Several responses of "I used them a lot because they helped." were also reeeived.
While this was a little vague, these students thought the notes helped them. The students,
however, did not elaborate on how the notes helped them.

While for many, the notes were helpful, about a third of the respondents gave
poignant suggestions to improve the notes, such as, "less confusing", "put formulas on

top", "give more examples", "and leave more room to write". Less confusing was
unclear, so to clariff, the students were asked during a class discussion what this meant.

The students replied that the notes should be shorter and not all together in one packet.
During the discussion four to five students wanted shorter notes with the notes beffer
organized^ When asked to be lnore specific, one student wanted only a portion of the
notes at a time and not the entire chapter at

once. Several students'

heads nodded in

agreement to this response. So, while the notes were organized, when all of the notes

were given at once, this led to a perception among a small group that the notes were
unorganized.

In other words, distribute only the guided note section used that day and not the
entire packet at the beginning of the module. This notion was supported by the number

of students who required a second and third copy, especially in the conceptual class

as

well as students who needed organizational accommodations. One student wrote, "(I)
want a summary more" in the notes. This was also vague as a summary of what is not
described. When asked what this meant the student instructed to bullet only the
important concepts in the notes. The bullets would highlight important soncepts and
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give a type of organization the student feels comfortable with. This is a possible
improvement reserved for later discussion.

By and large, over half of students said they would use the guided notes again.
One student also responded that he saw the value in the notes. This speaks well

of

embedding the guided notes in the curriculum. One student also mentioned that she
hoped the teachers up at the high school would use them. When this was mentioned,
was then asked

if

she could craft her own set of

it

notes. She responded with she probably

could not. This, of course leads the researcher to contemplate how students can be
helped to move from using the guided notes to making up their own notes. Then their
response can change from "probably could not", to

"I think I can."
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EHAPTER

F{,VE,

Conclusions and Recommendations

Throughout the year a strong rapport with students had been developed which
enabled the researcher to receive very candid opinions of the guided notes. The students

felt free to express what they thought of the guided notes. This gave more insight in
determining the conlmon themes that emerged from the data and the validity of these
themes for future instruction in middle school mathematics. The following conclusions
and recommendations are made in regard to the common themes.

Student Success

In general, students taking notes during the classroom lecture perform better on
the quizzes and tests than those that do not take notes at

all. An American tndian

Proverb, according to the Center for American Intercultural Studies, says, "Tell me and

will forget, show me and I may not remember, involve me and I will understand"

I

(1).

Despite these wise words of wisdom, direct lecture continues to be used the majority

of

the time because this method is the most familiar and less time consuming (Patterson,

2005). Also, the burden can be put back-on the students when the students don't get

a

concept because the students did not pay attention and study. In reality, it is the

instructor's job as a professional to do everything in his/her power to be the best teacher
for the students. This would involve a major shift from the traditional direct instructional
approach commonly used by many high school teachers.
The guided notes were one change that has been implemented in the researcher's

classroom. The guided notes engaged the student in various ways. First, the student
could preview the day's lesson. This preview could trigger prior knowledge in the
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student for scaffolding and hopefully jog the student's memory about prior math concepts
that would be needed during class time. Second, the student was actively paying
attention, waiting to

fill in the blank, and feel successful when

notes were put on the

board. Third, the students were doing. They were involved and filling in the blanks.
Three senses were engaged here: hearing, visual, and a weak kinesthetic with the pencil

movement. With at least three senses involved and the brain actively engaged to follow
along, the students had shown success as defined by the B grade threshold.

This wasn't the only success in the classroom. There was the increased selfesteem that comes with a student understanding the mathematical concept and

performing well on a test. This was more difficult to measure, but during the student
interviews, one student said, "when the tests came we understood more". Another
student said she would "do better on the test". Clearly, these students understood the
value in taking and using the guided notes.
Once a student realized that he/she could do the math and be successful, he/she

would be more likely to be motivated in the future based on this past experience.
Another consideration was not only that the student experienced success but how much.
In the classroom, if a modification or accommodation provided some measurable sign of
success whether

it would be higher grades or an intrinsic motivation, this would also be

considered a success. The students participating with the guided notes were, on the

whole, l7% more successful than those sfudents taking their own notes, and about Z0%
more successful than the group of students who did not participate or take any notes. For
the researcher, this was a large enough difference to advocate for the use of guided notes

in the classroom. Even when these numbers are based on a small sample, the perception
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of the students who actually took notes was that the guided notes helped them. This
perception is just one reason the guided notes should be part of the classroom.

Outline & Organizational Skills
Increased organizational skills are another reason guided notes should be used in

the classroom. The outline proved to be an organizational tool for many students. There
were two students in the classes in which a copy of the lecture notes was an
accommodation mandated by the IEP for the student. Since an IEP becomes a legally

binding document between the school and the student, the researcher wanted to make
sure this requirement was

fulfilled. This accommodation was easily met with the guided

notes in the format delivered. A filled in completed copy of the notes could have be

provided, if necess&ry, but when IEP meetings were attended, the guided notes with
blanks was an enthusiastically agreed upon accofllmodation by everyone in attendance.
Besides noticing the increased participation in the classroom from students taking

the guided notes, several students, about 25o/o, in each hour, commented that the notes
kept them more organized. The students also said they would transfer this knowledge of
the importance of taking notes to the high school's math classes. This means the
student's realized the organizational value of using the outline for the module. The
educational assistant also commented that having the outline gave her the "knowledge

of

what I wanted the students to know and what was imporlant." The outline provided a
clear objective for the day's lesson as well as for the entire unit.

Another benefit from the guided notes worth mentioning was that the students
were initially taught step by step instructions on how to

instructional steps on how to

fill

fill in the guided notes. The

in the guided notes also served as an organizational tool
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for the students. The act of teaching the students how to complete the guided notes
served to showcase the organization of the notes while challenging the students with a

higher level of understanding. This modeling proved to the students how to organize the
notes so the students could then transfer this organizational idea to other subjects and
classes. As a goal to have the students take effective notes on their own, this instructional
step of how to

fill in the notes proved twofold in not only

showing how to use the notes

but more importantly of how to effectively organize ideas in a guided note format that
was

beneficial. This was using the notes for another purpose not addressed in this

study.

While this step was not addressed, the flexibility of using the guided notes to further
student learning is brought up for reflection and further study.
The organizational theme also benefits the teacher. The guided notes forced

organization in several ways. First, the lesson plan for the entire unit had to be done
ahead of

time. All of the homework

assignments had to be planned before the unit

started. Also, the assignments were posted on the teacher web page for parents and
students to look

at. Lastly,

each student was given a handout of all the assignments

before the unit started. Several times this handout was used when students said they

would be gone next week due to vacation, surgery, school events, etc. When the student
asked what assignments would be given, the handout could be referenced as well as the

website

if internet

access was available for the student. For applicable students, the

handout and guided notes were also given to student's case managers. Then, the case
manager could assist and teach her student who may be deficient in organizational skills.
The assignment handout also came in handy for struggling students who wanted a list

all their homework missing at the end of

a

unit. The handout

of

had all of the assignments

m
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listed and any missing assignments could be easily circled or highlighted the few times
this was needed. With an increased reliance on the internet and less reliance on paper,
this assignment list sould also go online in PDF format or in Microsoft Outlook calendar
format and this could be updated in a smart phone.
Another benefit the researcher received was that all handouts needed were known
ahead of time and sent to printing out of the building to save the district money on

printing costs when done at a central print facility instead of printing in the school itself
which takes time and extra money. Sending printing out of the building is a common
practice among schools as it is cheaper to have a district printer service all schools rather
than one in each building. With printing done ahead of time, the researcher was always
prepared for class and personal money was never used for last minute copies at home or

by a retailer.
Planning ahead was a proactive approach to lesson planning and getting supplies.
The researcher was better organized and less stressed. This was a huge benefitl A

popular quote is: "If the mom isn't happy no one is happy." This easily transfers to the
classroom for teachers.

Another benefit is that the "guided notes senred as an outline", as stated by a
student in the survey. This gave the students clear objectives for each lesson, provided an
organizational tool for the student, and imparted the importance of note-taking to be used
when the student was in a math class next year at the high school. Several different

outlines could be used as one student alluded to in the survey when he/she mentioned
bullets being easier to use and less confusing. A side benefit was that the curriculum
presented was better organized

with less stress endured by the researcher. Therefore, to
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summarize this section, due to the increased organizational skills and understanding the
importance of taking notes, guided notes should be made available to students in a math
classroom.

Focus

"I would day dream

less when

I used the notes, it gave me something to do"

responded one of the students in the interview and is exactly why students should use the
guided notes. While student engagement relies on many factors such as student-teacher
relationships, instructional delivery, environmental factors and numerous other factors,

this quote from a student says enough! When the student is engaged and involved, there
is increased comprehension within the student. The achievement results and student
feedback support this.
Keeping the students from getting bored in Algebra has been a struggle for math
teachers for hundreds of years, probably more

if the Native American proverb was

implying math concepts! Students frequently ask, "when will I ever use this?" Since
Algebra is a form of problem solving and the students begin to problem solve the
moment they wake up in the morning, keeping the student focused and on-task in the
math classroom is a constant challenge for any teacher. It is also very time consuming to
make instructional delivery interactive, engaglng, and fun in the math classroom. Basic

direct instruction is competing with video games, i-pods, and the internet. Guided notes
are keeping the students engaged longer ensuring gleater comprehension in the middle

school Pre-Algebra classroom; this is a tool worth using.
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Learning the Value of Good Notes
Referencing and "looking back to see what I had dons" one student wrote in a
survey, was a major theme that evolved with the notes. The students learned the value

of

good notes when they "looked back to see what I had done", as one student penned. My
educational assistant commented that she woutd look back over a problem to check the
steps on how to work a problem. She also mentioned that she used the notes as a guide

when students asked her a question on how to work a problem. She would show thern
where the problem was in the notes and then ask the student to find it in their notes.

If

the student could not find the example in their own notes, she would impart upon the
student the value of taking good notes and then let the student copy the problem from her.

Then, if the student still needed help, she would then assist.
The value of the students learning that notes were important surfaced when one

young student wrote, "when I did not understand something, I could go back and look it

up". When

one student commented that,

"I

used the notes to study for tests", this

reinforcedthe validity of taking notes during a math class. This sentiment was shared by
numerous students as revealed with the student survey, as well as during the interviews.
The importance of taking good notes during any class lecture is paramount to
success for a variety of reasons, some of which were mentioned during the interviews and

surveys. Being able to take accurate notes is very important in a math class because a
simple missed negative siglr can change the entire outcome of an equation. So, first and
foremost, accurate notes are important. With the guided notes, there is less chance

of

inaccuracies because the student can spend more time listening to the lecture and writing

down key points. One student in the regular flrst hour class responded in the survey, "I
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like the notes, I can write less". Another student concrrred with, "they are easier" and a
third struggling student added "they are easier than my own notes". The intent of guided
notes is not to get the students dependent on guided notes, but rather to get the students to
recognize the importance of taking and using notes. Then, graduating the students to

build their own guided notes based on their own organizational skills, coupled with the
ability to pre-read or skim a chapter, and make their own notes in a more organized
fashion is the ultimate intent of teaching lifelong skills.
The guided notes should also be referenced as a form of assistive technology as a
study aide. When instructors say something, it is important and should be annotated;
when an instructor writes something down, it is deemed very important and will be on a

test. The students

have realized that

if a topic was in the guided

notes, they would see

it

again on a test. A few students even mentioned they used the notes for exams. While

this concept is just developing for eighth graders, this skill needs to be in a student's skill
set

with the student. Therefore, the notes were referenced for accuracy, examples, and

study aides, and as such, should be employed in the math classroom.
Other Accommodations
The guided notes helped the students be focused and engaged in the classroom
thereby increasing student success, comprehension, and test scores. The guided notes
also helped the students and teacher keep organized. The guided notes also benefited
case managers and the educational assistant

in accountability and classroom knowledge

for their students. Finally the guided notes served as a reference for accuracy, were
referred back to for examples, and were used as a study aide for many students.

However, the guided notes did not serve each student in the same

way. For some

as
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students other additional accommodations

will

need to be made for them to be successful

in the math classroom.
Some other possible classroom accommodations for these students may include
more kinesthetic strategies for the student as well as the use of more manipulatives in the

classroorn. Changing delivery to include more discovery, projects, computer media and
other technologies are some possibilities to reach these students. Other modifications in
the classroom would be to increase the rigor where need be and be consistent and fair in
classroom management expectations.
Some possible practical academic interventions according to Sheni Anderson

may include: graphic organizers, mnemonic instruction such as PEMDAS to memorize
order of operations, class wide peer tutoring, coached elaboration, and inquiry teaching

(Anderson, Yilmaz, Washburn, 2004, p. 19-38). A teacher must be open to various
accommodations in the class as each student is different, learns differently, and has

multiple intelligences (Woolfolk, 2004, p. l0S-l 12).
Another resource for possible accommodations either academically or
instructionally included asking the special education teachers in my building for ideas
when struggling. Their insight is a treasure chest of modifications that have been
invaluable this year with the diverse group of kids that have been in the classroom.
Relationship building with students and positive classroom environment changes
should continually evolve in the classroom as student relationships are paramount to the
success of any student in the classroom.

m
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Questions

for Further Research

While the question of whether guided notes were useful in my Pre-Algebra
classroom has been answered with a resounding yes, rnany more questions have surfaced

during the course of this study. In the middle school, there are advanced sections of math
being taught as well as on track classes and remedial classes. This study has been limited

to two classes that have been taught this year at a middle school level. Much of the
research found focuses on accofirmodations to increase student success

for students with

disabilities but there has not been much focus on accommodations for increasing the
success in regular mathematics classroom at the middle school or high school level.

This study focused mainly on two classrooms: a regular paced Pre-Algebra class
and a conceptual Pre-Algebra class that went a
concepts removed due to time constraints.

little slower with

a few of the advanced

It would have been interesting to have

a much

larger student population to gain a richer perspective from the students. It also would
have been interesting to do this study over a couple of years to include an advanced class
and possibly a team class as well to see

if similar results were received. Finatly, it would

have been interesting to include another teacher's grade level as well. This would

introduce more variables such as different teaching styles and environment, but it would
have been worthwhile to see how another teacher would approach the guided notes.

The researcher also taught Algebra at another high school during the second
semester. It would have been beneficial to include this group in the study as the students
were further along in their academic journey and would have provided invaluable data to

this study. However, the results in focus, outlines, reference, and success may have been
different if this group was included in the study. Mid-way through this study, guided
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notes were implemented in the high school classroom. With the guided notes as parl

of

the currieulum, sfudent focus improved and elassroom disruptions decreased. A
systernatic study of the impact of guided notes at the high school level seems warranted

by this experience.
Continuing with the theme of questions for further research, a few more questions
during this study arose. The questions include. do teacher's need to receive some
training or guidance using the notes in the classroom? Should the students be trained on
how to take notes per best practice guidelines? As some students have shown, they are
very capable oftaking their own notes andperforming well while others just need a little
more guidance in doing so. What other modifications or accofirmodations could be made

in conjunction with the guided notes to increase student comprehension and achievement
in the math class? Would the accommodations or modiflcations shift for a slightly older
population of high school students? What other acconrmodations or strategies could be
implemented to increase student achievement?

To sum up, getting to teach yet another year at the high school level and
implement the guided notes in various math classrooms is exciting. Research will
continue in the classroom at an informal level. The students receiving the notes will be

At Risk students in a school with in

a school

setting. Many of the variables mentioned

above to motivate the students towards success

will

be employed. The classes

will

be

comprised of ateam-taught collaboration class with several students on IEP's and a staff
member with special education expertise. The guided notes will be in an evolving state
and

will

be shared with other teachers who are teaching the same class as part of the

Professional Learning Communities within the school.
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While the initial question of should guided notes be used in the Pre-Algebra
classroom has been answered with a resounding yes, many more questions arose that will
keep the researcher busy for school years to come.
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CHAPTER SfX
Self Reflection
The last five years of my licensure and teaching journey have culminated with the

cornpletion of my master's project. This is, in no waythe end of myjourney, but a
continuation in the path I have chosen. Because of this project, the confidence and
growth I have sustained will carry me forward to shape and change student lives forever.
This journey began when I took

a

job

as a para-professional in the

public schools.

My own kids had been in private Christian schools, overseas in the military and in
Alaska. I was assigned to work with students with special needs. I was not accustomed
to the population of students with special needs. My background was inadequate so I
attended every training opportunity that presented itself. I attended Crisis Intervention
Prevention training, CPI, as well as other professional growth training workshops.

I

worked with the licensed staff to provide re-instruction to the student I was assigned

with.

Some of the modiflcations I made, I then showed the math teacher and she

incorporated these changes into her math class for the all of the students to benefit. This
was my first experience with universal design of instruction. I did not even know what it

was. This teacher then told me about the guided notes use in her classroom and how they
helped her students. As mentioned in my introduction, this began my journey.

I then decided to go back to school to become a math teacher. Assistive
technology and later universal design had become my topic of choice for research over
the last few years. My first class at Augsburg was Orientation into Education with Dr.
Deb Katz as my professor. When I first mentionedthe topic of assistive technology for

my first research paper she was skeptical and was not sure if there was enough material to
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research as

it was an emerging field. I assured her there was enough and

she gave me the

green light to use this topic. I have furthered my research and narrowed the focus to
guided notes as I completed my master's education.
When

I

started teaching, I did not use the guided notes, but due to IEP

accofilmodations in my class as well as this particular math department requiring students
to take notes and turn them in as huge portion of their grade, I started using guided notes
after the first grading period. This immediately translated into self-esteem success and
organizational success for my students whose accommodation I was now meeting. The
other students were given the notes as an option and a majority of the students started
using the notes. I continued using the notes, modifiiing them as I could to use less paper,
trained the students into taking their own notes, and streamlined them for efficient design.

By my third year of teaching, I decided to complete my master's project

and. make

the guided notes my area of focus. This is when I experienced the most professional

growth. Objectively looking at the puqpose and outcomes I wanted from the notes
propelled me to change the design and how I presented the notes. I have learned not to
force the notes on the students as many students are perfectly capable of takirrg their own
notes, in their own words, and taking ownership. This was a large step for my thinking
process realizing that what I gave each student wasn't always the right

fit.

I have since

learned to differentiate instruction with a variety of techniques,
One piece of the guided notes that has not changed was forcing me to be

organized and lesson planning for the entire unit. This has had a huge benefit for me that

I will never let go. I might streamline the notes ever further, but never abandon them.
They

will always

serve a purpose for many kids in my classroom regardless of their age
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or what I class I teach. A teacher must be organized and planned ahead of time to do the
best

job in the classroom. Also,

a

rich curriculum reduces classroom management issues.

I still leave plenty of room for flexibility, but I always have a lesson planned out.
Using the notes over the last three years and especially this year under close
scrutiny, the notes have evolved from a modification / accommodation used only for
students on an IEP to assisting ESL students with note taking

skills. The notes

assist case

managers who want to monitor and assist their students with my class during study skills

time, parents who want to know what will be covered next week when their student will
be absent, the student who needs to do make up work, and by curriculum development

when doing a curriculum review. I have the entire year of objectives and standards in my
notes readily available. The notes have also been used by educational assistants in my
class as reference materials and I have brought the notes into IEP meetings to show

participants how I am meeting this student's goals in my class.
The results of this study showed an increase in student achievement that was
higher than I had expected. This could be due to several reasons such as a small class
sample size, I am improving in instruction and classroom management, or other

variables. I did expect better organizational skills from the students after using the
guided notes, but the reduced disruptive classroom behaviors was an unforeseen benefit

from the notes. Perhaps the notes alleviated some frustrations at the student level
reducing disruptive behavior. This may warrant further study.
The theme of reference in which the kids would look back and use their notes as
reference was also an added bonus of the notes. This behavior was modeled more during

my first hour regular class than my second hour conceptual class. I am not sure why they
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struggled more with the notes. This is also true in my afternoon high school class in

which these students struggle to be organized, motivated, and do their homework. Since
the guided notes are an accommodation to help these struggling learners, I need to further

my investigation

as

to why the notes did not always give expected results with these

students. Hence, the guided notes are an extremely important accommodation for the
students to be successful in my class.

My personal growth with the guided notes as a teacher has been tremendous as I
have taken something I have used in my first two years of teaching, stepped back,
analyzed it with the help of my students, and employ an improved version in the fall.

The notes are not the only motivating accommodation, but will be one of many I need in
order to be an effective teacher.

With the project nearing completion, I am now better equipped to analyze my
instructional delivery and accommodations in the classroom to determine if they are a
best practice, and

I should continue using them. I also feel confident I can successfully

take on a larger project for analysis and report to my department or building. I feel

comfortable that I can get deeper involved in my school.
Lastly, while many programs through other colleges and universities offer
master's programs with only coursework, this should be continued as a requirement at

Augsburg at the Master's level so the teacher-researcher can grow to reach a deeper and
higher level of professional growth that would be missed if a project like this is forsaken.

My own teenagers also see me striving to reach this goal. I am taking on a huge project
and completing this with three pairs of eyes continually watching me struggle, meet

deadlines, prioritize, persevere, and most of all, realize that a more seasoned adult can set
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a goal and do whatever

it takes to reach

it.

In the end, my family is most important, and I

will leave an impact to my own children to set goals and reach them no matter how old
you are.
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APPEND-EK

Book3 Module6Notes

Section 6.1.1 Cubes and Prisms

p. 395

1

Name:

Get cubes outs and isometric dot paper

200 sheets, ruler
6. 1. 1 Cubes and

Prisms

.Include isometric dot paper with notes. - back page.
Top view

Homework

Section 6.1. 2 Points

Flat view: fl _

Bird's

eye

Homework

View:

of View p. 397

- rlimensional view of a 3-dimensional figure

-

Guided Notes in the Pre-Algebra Classroom 60

Book

Se_ction 6.2.1

Net:

3 Module

6

Notes

Name:

Building Blocks p.40_J -l-day?

a Z-dimensional

p_

that can he

f

into a space

figure.

Pyramid:..comestoap-,,aspacefigurevrithonebasethatcanbe
any polygon.

Tetrahedron: a Pyramid with f

t_

faces, including the

base. Draw:

Base:

b_

Face:

F_

of the figure.
side of the figure.

Edge: Where two or more

Vertex: (vertices):

C_

t_

meet.

,,

Fall offo

where two or more edges mest.

Homework

Sectlon 6.2.2 Angles and Triangles p.407 -Z-day?

Guided Notes in the Pre-Algebra Classroom

Angle Bisector: Divides the original angle into

c

a

rncluded Angle: The angle between two sides of a b

a

a

16. p-

409 Suppose two sides and the included angle of one triangle are

congruent to two sides and the included angle of another triangle. lVhat do you

think the relationship between the two triangles is?
Side angle Side. SAS

Homework

Book 3 Module 6 Notes

Name:

Eection 6.3-I Sufface Areas qf Prisms and Pyr.gmids. P. 419 -l-day? Labsheet 3a

Slant Eeight: is the height of a t

Homework

f_

of a pyramid.

6l
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,,
a

Student Interview: Guided Notes for Mrs. Morris' Master's project

Directions:
Participation in this survey is voluntary. I will ask you questions about your use
of guided notes in my classroom. At any time you may stop the interview with no
consequences to your grade.

I will

ask you approximately 4

-

5 questions. This

will take

about 5 minutes of your time.
I

. which part of math class did you use the guided notes?

2. In what ways did the guided

notes help you with keeping on task during math

class?

3. In what ways were the notes beneficial?

4. How would you change the guided

notes?
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APPENI}D( 3
Student Survey: Guided

Notes

For Mrs. Morris' Master's Project

Directions:
Please look at the following questions and answer to the best of your

ability. The

survey shouldtake about 5 minutes of yourtime. When you are done you may continue

working on homework until I collect the survey. Answer as many as you can. If you
choose not to answer, your grade

will not be affected. This survey will

be kept

anonymous. This survey will help Mrs. Morris determine if guided notes in the
classroom are helpful to her math students.

1. Did you choose to take your own notes in Mrs. Morris' math classroom and
why?

If you chose to take your own notes, you may skip to the last question.

2. Why did you

choose to use the guided notes in Mrs.

3. What did you like about the guided

notes?

Morris' math classroom.
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Student Survey: Guided

Notes For Mrs. Morris'

4. What did you not like about the guided

Master's

Project Cont'd.

notes?

5. How did the guided notes assist you ?

6. Would you

use the guided notes again? Why or Why not?

7. What could I do to improve the notes or make them

8. How did you do in math

easier to use?

class this year compared to last year?

9. What do you think is the reason for the difference?
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D(4
Sample Quiz:
Name:

Quiz I,

Date:

Sketch rectangular Prism (my tissue box) with dimensions 10 inches long, 4
inches wide, and five inches high. Draw the net,

1) Find the Surface Area of the Tissue box

2) Find the Volume of the Tissue

box.

Remember to label everything and include units in your final answers.
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APPENDE

5

Name:

Module6

MathS

Book-3

warm-uu. daily reviews: warm-ups are done every day. They are (10

pts) worth

one-homework assignment at the end of the module.

Voca
(10

pts)

slant

Vocabulary you will find in this module.

Height

prism, pyramid

Alternate Interior Angles Alternate exterior
Corresponding

-

Transversal

Angles

angles Solution of an Inequality Solve

an

Vertical Angles

Inequality

Scale

Assignments: Homework assignments are due the next school day

after (-60 pts)

they are assigned. They are worth 5 points. Remember, student will

half credit when no work is shown.

receive

_

61

_

612 Points of View p. 400 # B-15

_

621 Geometry and Constructions

I

Cubes and Prisms

Day -Z

_

p.

400

#l -

7

p. 4IZ # l-6

? Possible worksheet

622 Angles and Triangles p.4lz

,# T-16 - days

and

mini quiz?

631 surface Areas of prisms and pyramids p.427, # l-g

_

Day 2 ? Worksheet?
632 volumes of Prisms, pyramids, and

conesp.427,# g -za

Mid Mod Rev. p. 403 # l-9 all, p.417 #

-

431 # 1-8.

1-6 and standardized,testing. p. p.
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MID MOD QUIZ
641 Parallel Lines and Transversals P. 437 # 1-16, (Possible worksheet)

-

(Mathematical art project p. 441 during MCA week.)

651 Solving simple Inequalities p.

_

447

# 1-15,

652 Multi-step Inequalities. p. 448 # 16-29

661 scale Drawings and similar Figures.

-

. p.45g. # 1-g

Day 2???
Perimeters and Areas of Similar Figures p. 459 # g-Zl

-662
Practice test Form B,
_

Mod Rev. p. p. 464 #l-28

_

MOD 6 TEST

VOCABULARY
Slant

Height

pyramid

prism,

Transversal

Alternate I nterior Angles
Alternate exterior Ang les
Vertical Angles
Corresponding angles
Solution of an lnequality
Solve an lnequality Scale

all,

23-29 odd,

Augsburg Cotrlege
Lindetl Lltrrary
MlnneaPolis, MN S54ffi

